In patients with dementia, observational scales are recommended for use in the assessment of pain. Unfortunately, their application is rare, and as a consequence pain is frequently underdiagnosed and undertreated in these types of subjects. Thus, the aim of the study was to assess analgesic treatment in nursing home residents with cognitive impairment and to delineate the relationship between pain and behavioral and psychological symptoms of dementia.
Introduction
Dementia affects approximately 24.3 million people worldwide and is expected to increase to 115 million by 2050 as the population of older individuals grows. 1 Approximately one-third of people with dementia are nursing home residents (NHR).
Advanced age correlates not only with the increased prevalence of dementia, but also as a result of other comorbidities leading to pain. 2 The data regarding the pain frequency among NHR with dementia are unclear, but it is estimated that 40%-60% of them suffer daily from moderate to severe pain.
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There is growing evidence that behavioral disturbances (ie, agitation and aggression) are common pain behaviors in patients with impaired communication skills. Consequently, those who experience them are inappropriately prescribed antipsychotic medication. 9 For these drugs, the risk-benefit ratio in patients with cognitive impairment is questioned due to side effects and potential negative health consequences. According to the report of the Department of Health in UK, 1,620 excess strokes and 1,800 deaths were observed yearly among 180, 000 people with dementia who were prescribed antipsychotics. 10 These data show that in patients with dementia the key issue is to find safer and effective methods to reduce agitation and aggression. More effective diagnosis of pain as well as treatment may contribute to the overall prevention of agitation, and thus lower the usage of antipsychotic drugs. 10 The aim of the study was to assess analgesic use among NHR with moderate to severe cognitive impairment and to delineate the relationship between pain and behavioral disturbances.
Patients and methods
The project was approved by the Bioethical Committee of Karol Marcinkowski University of Medical Sciences in Poznan, Poland.
Participants
The research was conducted in 2 nursing home facilities in Wielkopolska region of Poland. All NHR aged 65 years and above were screened for cognitive impairment. Only those with at least moderate cognitive impairment participated in the study.
All subjects gave their written informed consent after receiving a full explanation of the nature of the study. In the case of patients lacking capacity to provide informed consent, the consent of a legal representative was required.
study procedure
In all studied subjects, the assessment of activities of daily living (ADLs), pain, and agitation were performed by trained nurses employed by the nursing home, who had knowledge of the patient. Thereafter, medical files related to drug prescriptions were analyzed.
Assessments of ADl
ADL was assessed with the Barthel Index. 11 The scale consists of 10 variables describing ADL and mobility (eg, toileting, bathing, eating, dressing, continence, transfers, and ambulation). Total possible scores range from 0 to 100, with lower scores indicating increased disability.
Subjects receive numerical scores based on whether they require physical assistance to perform the task or can complete it independently. Items were weighted according to the professional judgment of the trained nurse having knowledge of the patient. A subject scoring 0 points would be dependent in all assessed ADL, whereas a score of 100 would reflect independence in these. The Barthel Index has demonstrated high interrater reliability and test-retest reliability as well as high correlations with other measures of physical disability. 11 
Cognitive screening
Cognitive functions were assessed with the Abbreviated Mental Test Score (AMTS). 12 The test is composed of 10 questions; each correctly answered question is scored with 1 point. The maximum score is 10 points. A score above 6 points implies normal cognition, 4-6 points -the presence of moderate cognitive impairment, and 0-3 points -severe cognitive impairment.
AMTS could successfully differentiate the dementia group from the nondementia group. AMTS is a valid cognitive assessment tool and can be used for dementia screening. 13 
Pain assessment
The presence of pain was evaluated by a trained nurse with the Abbey Pain Scale (APS). 14 The instrument is designed to assist in the assessment of pain in patients who are unable to clearly articulate their needs. APS is an observational tool which should be used as a movement-based assessment. The staff recording the scale observe the patient while they are being moved, eg, during pressure area care, while showering, etc. The scale consists of 6 parts describing patient's behavior: vocalization, facial expression, change in body language, behavioral change, physiological changes, and physical changes. Each part has 3 levels of intensity. The maximum score is 18 points, a score of 14 and more refers to severe pain, 8-13 points -moderate pain, 3-7 -mild pain, and 0-2 corresponds to no pain. Validity and internal reliability of APS were found to be satisfactory. Qualitative evidence gathered from users of the scale indicated that APS is useful clinical device. 
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Pain as a challenge in nursing home residents with dementia a 7-point scale of frequency (1= not present, 7= several times an hour). The final results range from 29 to 203 points. 16 CMAI demonstrates high internal consistency. However, the interrrater reliability is adequate, the correlation of CMAI with the Behavioral Syndromes Scale for Dementia and the Behavioral Pathology in Alzhemer's Disease was found. It means that CMAI is a valid measure of agitation in NHR. 17 Based on the CMAI results, the NHR were divided into 2 subgroups as follows: 18 Group 1 -,39 points -subjects without significant behavioral disturbances.
Group 2 -39 and above -subjects with significant behavioral disturbances.
Analysis of pharmacotherapy
For the purpose of the qualitative and quantitative analysis, all medicines were coded based on the Anatomical Therapeutic Chemical classification system, recommended by The World Health Organization, and their number was calculated.
19 Analgesics were divided according to the analgesic ladder (step I -nonopioids [acetaminophen, nonsteroidal anti-inflammatory drugs {NSAIDs}], step II -weak opioids, step III -strong opioids; various drug combinations [under 1 therapeutic formula: acetaminophen/tramadol and under numerous therapeutic formulas]). Prevalence of analgesics and sedatives (defined as benzodiazepines, neuroleptics [both conventional and atypical], and hydroxyzine) was analyzed. Analgesics consumption was divided into 3 categories: regular use, use as needed (pro re nata [PRN]), and their combination. Maximum allowed daily dosages of all analgesics were defined according to official product characteristics. 20 
statistical analysis
All results are expressed as the mean (SD) and median (range). To evaluate the normality of distribution of the variables, the Shapiro-Wilk test was applied. As most of the investigated variables were not normally distributed, nonparametric Mann-Whitney test was employed. Betweengroup differences were assessed by Fisher's exact test due to small sample size. The correlation between APS and CMAI was analyzed with Spearman's rank correlation coefficient. Statistical significance was set at p,0.05 for all analyses.
Results
Characteristics of the study group
The analyzed group consisted of 96 residents; among them, 78 were female (81% study group).
The mean age of studied subjects was 84.0 (5.9) years; median: 83 (75-102 years); among them only 18 (19%) were aged 65-74 years. The mean length of institutionalization was 55.0 (48.4) months, median 38.5 (1-222 months); 4 individuals (4%) had a nursing home stay of less than 3 months, while 11 (11%) resided longer than 10 years.
Analyzed subjects were very dependent as 63 of them (66%) had a Barthel Index ,20 points -mean: 25.0 (27.8 points), median: 10.0 (5-95 points). Moderate cognitive impairment (4-6 points in AMTS scale) was observed in 17 individuals (18%), while severe (0-3 points in AMTS) was seen in 79 subjects (82%) -mean: 1.0 (1,9); median: 0 (0-6).
The mean number of drugs consumed by studied individuals was 5.5 (3.0), median: 5 (0-13). Only 1 person (1%) did not receive any drugs, and 13 people received 10 or more medications. Sedative drugs were consumed by 63 (66%) subjects; among them, 25 (40%) had more than 1 drug with a sedative effect -1 individual was even prescribed 4 sedative medications at 1 time. Benzodiazepines were consumed by 26 subjects (27%; 1 person received 2 benzodiazepines simultaneously); neuroleptics by 45 (47%; 9 persons received 2 neuroleptics concomitantly); and hydroxyzine by 12 (19%). Table 1 shows the detailed distribution of routine pain treatment in particular subjects. There were 3 subjects who experienced severe pain and were treated with substantially lower than the maximum allowed daily dosages of analgesics.
Characteristics of pain treatment
One-third of studied individuals (33 persons; 34%) consumed analgesics. Among them, 24 (25%) received routine pain treatment, 7 as needed (PRN) and 2 (2%) as both regular and as needed (PRN) schemes of treatment.
In regard to nonopioid analgesia (acetaminophen or NSAIDs) 13 persons (14%) received them regularly as monotherapy (acetaminophen -10 individuals and NSAIDs -3 individuals). The maximum consumed daily dosage for acetaminophen was 1,500 mg, but most subjects received 500 mg daily (Table 1) .
No one received routine monotherapy with analgesics from the second step of the analgesic ladder, while 7 (7%) individuals received routine combination preparations consisting of tramadol and acetaminophen in 1 therapeutic formula.
Only 2 (2%) subjects received a strong opioid (buprenorphine) as monotherapy.
Combinations of either opioids or nonopioids were used in 11 subjects (11%) (as separate formulations). Table 1 The distribution of pain routine treatment in all studied subjects -patients were grouped based on the strongest analgesic type 
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relationship between pain and behavioral disturbances
The average result in the APS was 4.0 (4.3) points, median: 3 (0-17 points). The average CMAI score was 40 (15) points, median: 35 (29-105 points).
A relationship was found between the results obtained by the participants in the APS and the CMAI (r=0.45, p,0.0001; Figure 1 ). Table 2 shows the detailed characteristic of studied subjects divided into 2 groups based on the CMAI. Importantly, subjects with a higher CMAI received sedative drugs more frequently ( p,0.001). They had a higher APS ( p=0.001), but they did not receive analgesics more often than those with a lower CMAI ( Table 2) .
Discussion
Diagnosing pain in subjects with dementia is a challenging problem as they are incapable of expressing pain in typical ways. Thus pain is often inappropriately undertreated in these individuals. Indeed, we found that among NHR with moderate and severe cognitive impairment only 30% were treated with analgesics, with the majority receiving medication from the first step of the analgesic ladder. Among them, only a few received opioids still experienced mild to moderate pain according to APS.
Our results are similar to those of Closs et al 21 who revealed that 32% of NHR with moderate to severe cognitive impairment were treated with nonopioids while only 6% were treated with opioids. In the study of Monroe et al, 22 the prescription of analgesics was even lower, as only 20% of NHR with dementia had them prescribed. However, due to the challenging issue of methodological discrepancies, it is difficult to compare inadequate pain treatment in different studies as large between-countries differences in analgesics use exist. For example, in the study of Husebo et al, 23 as many Table 2 The characteristics of studied subjects divided based on CMAI as 40% of NHR diagnosed with dementia received nonopioid analgesics and 18% opioids, but the study was limited to only those with major behavioral disturbances.
Interestingly, in our previous retrospective study of pain treatment in NHR, we showed that less than 15% of those with moderate to severe cognitive impairment were treated for pain. 24 A higher percentage of treated subjects in our current study may suggest that the phenomenon of pain undertreatment in Poland may be on a downward trend due to enhanced efforts regarding education of medical staff on both proper pain diagnosis and treatment. A similar tendency was also observed by Sandvik et al 25 who showed that the analgesic drug prescription increased significantly from 2000 to 2011, especially the use of paracetamol and strong opioids. These authors also highlighted a possible change from underprescription of analgesic medication in people with dementia to an equal amount compared with patients without cognitive impairment. Olsen et al, 26 who conducted a research among intensive care unit patients, also showed that the implementing a pain management algorithm decreased the length of intensive care unit stay and the duration of ventilation.
We found that even in individuals treated with analgesics, pain undertreatment may still be suspected based on the APS. This may be related to low dosages of analgesic drugs. As far as acetaminophen was concerned, no one received the maximum allowed daily dose, and almost 1 in every 2 received only 500 mg of acetaminophen daily. This finding is consistent with the study of Husebo et al, 23 which showed that 69% of NHR with dementia and behavioral disturbances consumed either no analgesics or only a low dose of acetaminophen.
As dementia impairs the ability to interpret and verbalize the pain experience, subjects with cognitive impairment may manifest pain through disruptive behaviors. We found a positive correlation between pain assessed based on the APS and agitation measured by CMAI. Similar results were obtained by other authors. [27] [28] [29] Pain-related behavioral disturbances may be misinterpreted as behavioral and psychological symptoms of dementia, leading to excessive and inappropriate prescription of psychotropic medication. These drugs (ie, benzodiazepines and neuroleptics) in older individuals have been associated with impaired cognition, falls, fractures, and increased risk of death. 30 We showed that subjects with major behavioral disturbances received more sedatives (mainly more benzodiazepines), and although their APS results were substantially higher they were not receiving more analgesia. Thus, one can speculate that in our cohort, inadequately managed pain as a potential factor for agitation and disruptive behavior was not taken into account.
Limitations
Our study also has some limitations such as the fact that the analyzed group was relatively small. We included, however, all residents living in 2 nursing home screened as having moderate or severe cognitive impairment based on AMTS. Thus, the group is nonselective, which is a strength of the study. In our analysis, coanalgesics were not included in the criteria of pain treatment. Due to the heterogeneity of different classes of coanalgesics, some of them could be prescribed due to other comorbidities, not necessarily for the treatment of pain; a similar approach has also been applied by other authors. [22] [23] [24] 27, 28 Although we showed the association between pain and disruptive behaviors measured with CMAI, we did not take into account other potential causes of disruptive behaviors such as constipation, depression, or delirium. However, these disorders could also influence CMAI results, but their significance seems to be lower as other authors emphasize only the importance of pain management in patients with BPSD. 21 Also, the psychometric properties of CMAI underline link between aggressive behaviors and pain. 31 In summary, the pain assessment in cognitively impaired subjects seems to be a challenging process. Comprehensive pain assessment using observational pain scales should be applied in NHR with dementia. Moreover, there is evidence that a systematic approach to pain management by using a stepwise protocol for analgesia effectively reduces agitation in elderly NHR and can thus be an effective strategy to reduce the unnecessary use of psychotropic medicines. 23, 32, 33 
Conclusion
Our study suggests that pain can be an important underlying cause of behavioral disturbances in elderly subjects with dementia. In order to reduce these disruptive behaviors as well as to avoid excessive usage of sedatives, proper pain assessment and management are essential.
